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ft f'J I f ^ 



1. — *M^«*f-'fe&tt&/fls 

■f 15 fiin. 
15 4fc, >t&, 

20 >t. 

#ri£*h ® E & t £ . 

10. tX*l£r£l m&&Lft, #t. ^i£>hBIE4:fe<fM^. 

11. *U»J,&* 2 Wfc*UM|— *tfc^$-f *m 

12. —*t'J&'&#Uafh fete: 
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200380105414.0 & ifU H * 382/331 



14. 4X.*J**. 12 #i*Jft**Ukfh m&lLMi&3&&te—+ 

10 15. 4*#J*#. 12 / ; /ri£)&'fe,*U&'flS < &^fe#4jSifc-f /Jf-i£%;fcttfc 

16. — Wmi-mftilL&#J&ft, 

* # $ — 4L fir # — JK * <Kr # f JL&JSk ; 

«. JL £ #ri£ W *t*> m 4a. # ; 
flri£fB*L#»*f W #t£- fete— ^ t •« E © E ; 

18, *.*J**. 17 ^•Jtto-fr, /^&#^##^fr**4Ht 

20. jM**#l7*h*Ja*h #r*£&###4L&£<feM*/Gt. 

30 21. *U'yM*- i WtiLf&ft, #t> ^&&4**#t*4piif-/5ti£+ 

22. — Wm^M&m*Ltiiia.fttfi*L%Ltfi7i'&, 



3 




200380105414.0 & #| H * # |g3/33l 



24. *L*J£-* 22 ^r^^, *JMt— ***-MMfc#i. 

25. **J*.fc 22 ^-t. ^i£JMT4.$^#-^J&. 

26. ^>J^^22/9rit>5r^, #t. %*L^^^^ril^ 
15 jL#.#tT, 4£;£#:>&J»)8^>f#--^j&_h, >W.fl5^A— ^JBl^^LM^. 
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200380105414. 0 



ifc W 45 



Sgi/I33)i 



mT&& PEM flMt'fe&t MEA#;M£tf#4fc#J>g:i£^##' 

io (mea) , ^--Mf— ^-^^s^^^j^- *lm-%, &i*m-*Lmfttfi 

ft. 

15 #fflK*H)/iJ*Mg£L't!,#l. fc-fflifcte^ttnUH, MEA*>*U*^ 
^1*, jfeH« 4$ *T fUS/ft (elongation to break). #H&#tb4:. #3 



200380105414.0 & Bfl # ^2/13^ 



20 9 6 AHS#.3Mr#.* MEA — MEA # J$ *»!. ife 3Ma 

5 1 A^4L8^— (MEA) ^^ta&ffl. 1, MEA 2 
4- * P9fct 6 R *L 8 t W # * "f-f*-*-*^ 4. i* MEA 2 i£— 
*J-fc^ft-^#J# 10*» 12, ic^r*^ 10 12 

tf^^iMMr 10 12 flBiMg&^&S 14 16 /?tfe®. 14 

30 i6 *>4r&-fr/$ io 12 -3r»^ii^^i*.>g->ffi.^js^#-^^^ 4 

6 8 . 

a^**-* 4 ft®fr$L&tomtLftft, pem. ^ 
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200380105414.0 B J =fS 353/13^ 



# 4 £jfc-tMfc*MtJ&. i*$^#^#'fM 10- 

100 nm&©^i*3, 4Li&%-jjL#)Mr 25 Jim. i£tf >fc <tt 

&&&&&.'*fr#J, -&4n'*1{£. US5272017 US3134697 fr&'Ztf)^ 

NAFION®. ^JL, Ti^^to^ % ft tiU&ifi . 

I) A H 2 = 2H* + 2e" ( PB*L ) 1/2 0, + 2H* +2e" - H:0 ( 01*1 ) . 
NAFION®. &*Lft$&te#ftfc&&G&&Mfc4Ltf#L£ t X& 

- 30 nm, 10 nm. 

/^it^frr-ffc^hfc 10 12 ^H-ffl 14 16 TTfti^m&.Zjfrtfjte 
*T*WMMMMr#*B. ^Mfc^-fc^M* 10 12 A>?->£.&a 

50 - 300 nmtf4&#U 4L*F* &#&$M**K 4£ffl 14 16 i&lfr*. 

25 £A#-'fct#. -ML^k&^&fiMb PTFE 4L*6^#^-. 14 
16 -*rX)&-&^M &#J& 2 ##*|-. 14 16 ¥j4Li&%- 

IL^frtr-frfrfii. 10 *p 12 W*f^*J3T. 6 
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*E 2 T^rfi, 4W*t>MEA 24 ^ fc#L 26 28, -^j&ifejlf 

5 ft 30;teHs^n4Mr*#£ >y^te#i* 30 

32>y,*,*L26^28#rf{. 30 tfi£#i&#t 32 

*&£-88 34 36, 'Sln&iSt&fljL&m *.*L 26 28. ^i/fr^-tMhJf 38 
*» 40 4£^-$t4&ffl 34 36 4L_h. 42 *> 44 6.H*UM"4MMfr 38 

40. 

10 ^-fcJit'/fr&^J. (tight tolerance) tf ^L*,*L 

26*»4£-&ffl 34 4L(SJ#^4KBH« 50. 28 36 

(flex) . ii#^>ft^^^i>a^, ffl. 

15 #J:fto, d^^*fr^W 34 36 i^^ifcfe 26 iJ. 28, JI'J ^ -f & S 

34 & 36 Jitf,&*|;£#A&, 4a4l*l#W 34 & 36 *fc-^fe#L 26 <£, 28, 
Mttmi-lL*Si 26 28 Xib Q^, ^^^^ii^ft^ 
>&HS:it^£$t#ffl 34 36 ^ifc*L 26 28 ^1*1*0 A— >Mfc**$R) 

20 46-89 34 36 26 28, U'J *S -ffl A— >h u £ Ifr" , 

£?^&&im.i£.tfi*\J&3t J $kfrfc 38 40ifc^£^Ji.n/fc4f-*fc^N« 38 
40 $4* £.£41/$. H,*» (h£ife#l 26 28 _L4f-&, 26 $> 28 

#^fej&#Jife#^*MMai ( S t^iirtfc ) ( land) . 

#7tei&^#>r-iMbft 38 40 ^ifc^L 26 28 ^f«J^ifc^-^, j&ifc 
25 24 «*««>HHt#A«r. &#&&&4Lfcft 32 

■firfcfrft 38 40 ¥j#L£ t X&*tmM#J&4Lm& 32 ^?|^. 

4tTtL*fttfj&> Si&mQW 34 36 &m 2 + ;f*.;j$s£A>{&-f--&B8 42 
30 *M4^T, <a4., 34^36^4.^^^^'. iUM**^, 

42** 44 -T*^, £4niL#ijt£^fe#/ft 30 4L_t. 
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* B M ^5/13^ 



— £*#£T. 4>i.4t*ft4'4fr*' NAFION®^* 

5 0%tf*Mfc>>vHfc*»£. 15 - 5 0%4L ft A* (*»£.## 4 

•f * #1 MEA jMLJlf-Jt* ) ) . 

10 f to, f*VX, *-f4*-^*rtM (Swelling) » 

#^4L^»t (^J&ffl l) , &fti&&J&!fc&nfcM%Lib%1-H?5hmft 4 

ftft 4 — #, i*&^4fc#££#JA-^,ft^#^#^:fe> NAFION®. 5^ 
^ NAFI0N®4L#^^4b^.^^^^*, <aA, 

50±25%) , &&&t&M1fi&J&X4?&&^faK.-+tfiyi3i£. 

20 

25 & 8 #^S<J$^f£^to4M tf£^4ti&*N $^#-^#l*M tt^£.|±^ 
£^rt (in-plane) J§£ /IMl A £ $1 foM ft . 

•fr#*M ^_t#, MEA 2 * fc^*Hfcif-*_L*M* 7 

4.37. i&£.4MTjLft4* £.B£r£*»4r-ffc4hff 10 12 14 ^ 16 

30 4L£>L^&&#&&+i9MBA2 (^B 1) — 

%n^-ft5h#ift 4 £##>Mt<Ijrt 




200380105414.0 & 45 ^6/1335 

ft*>HL#.ft-\±te (<W*» Pt, Pt-4rJ^ Pt-^4r4M tt*M*#*f. ^ 
Pt ) . 

^ OV) % O 2 ^£T*t^01#U£ (;N*t RHE # 1. 2V) , 

^-^f^K 18 >MhEK 20, T^ffl 3a, 3 b 4 tfi . t'^K 
18 flMfc#J^*, ^BS 20 (tMt'«K 18 #te$L) 

-ffcifcJk, PB*L 6 #»0J4l 8 tft'^E 18 0. 05 - 0. 5 mg/cIn , 

mg/cm 3 'fll4fci£<feMfi (-hPt) #4)Mfc#ja#*. >h®E 20 'ffci&^te-f- 
25 *fr-f W#l 6 ^»W*L 8 dMTifcXJJ:M^*-J-'f*-*-#fh 4 4 
*^*^^^*u«'l±^iSL^r^. 3a t» fetet'^E 18 ?Mb®E 
20 ^P9*L 6 8, fciNfc^B^HM^'fr 4 4LJi i5*Sfe 
ft^t-mft 4. 4f -JMbt 10 12 «:i^PH*L 6 frfft *SL 8 ^_L. 14 
16 ^A^ItM 10 12 tf^fc, #-&3.£P9#t 6 ^W*L 8 -SlJiiX 
30 14 16 *»r#4Mt 10 12 ^ M 
&L 6 *>m%L 8 _L. 

;fciL, *»03 3b#r»F, PH*L 6 8 ^*fc^Jfc2J4f-fMMr 10 
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12 _t. &m i4^i6m^ia:JL4S^-i t *i#4it#«-«. &&-pa#L 
6 *>m&. 8 io 12 -sfisi j&nn^- # 4 

-t. *jJL, 14 16 T«#.*«M*>*£Lf!|4r*fc4Mt 10 ?fp 12 Ji. 

5 *L 8 * # fJ & 4 i&#L , 3a flfTF. JUM^Afe,**,, P9^L 6 

mte. 8 T^Mf a 3b 4 ^_t, &® 14 

3a> 3b^4^-7F. jUMMfatt, >&£7£&, t'^E18^^h© 
10 & 20 |3J^— Jt*Mt, «.^4fc#]^*j€.*rAfe»>^t^EL 18 

20 6* MEA 4?tiL*L* WM.. 

( *e>ffci£fe#^,&fll4t.#J:M6> -to. -ft. 4^. 4&i*.4m 

25 ^*#**UMMMMt 10 12 ft i£JM-*t. 

Ti^Aiiftt. ^SMI-'feabt, fcfc4t,#iL£ (*.**l*S*it: 

30 ttn.4MTIfc4Mt 10^* 12 <aA, ^.^ 8 ^^ — £*fc3ri(., 

fB;M*lfl& 6 ^ 8 10#» 12 i*j*Mt*. 
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12<*bE4*4l*_i*,l«iM& ( *f^t*Ltl^t^Sj«J^) , <{SA 

5 ^^it^-^ifc^i^t^'ffc^^. ^.t'^S 18*>*b®E 20 

^fc^t'^E 18 *»>b®E 20 — £*fc>5riC#3£>ffc*, 
#4:, *ft#*t#T,S)^t'ua 18 *»*b®E 20, X4MM^S*$4Mft*t 

0m^J&3a, 3b 4, ^^^B^^^i^^^-iCii^B^. 
t 18 frfi^mm. 20. t'^E 18 'fci&'S^fc^^yi- ^ifc^S 

^i^^SE 20 ¥j&&>&.. fc^jjS — ^«fe^riC^^©E 20 t*#£ 
20 ( ) 4fc#>g-.t4.#*f-, /?j>:*, Mfflg 20 t#2MT ( «fe ) 4fc#iiU£. 

£>bEE 20 t^^^^i^i. ^4., *MSE 20 Mat 

iktfiMt. £*h, «^hSBi£^^m4^.^#:^«.^^*:^yt 10 

12 ^*L*^*J3T. 

25 6J*>, t'^E 18 *»*h®E 20 (^J&ffl 3#* 5 ) A 22 (^JtLS 5 ) , 

^Ttf-f^hBE 20 i*. 22 4Lt«*^.4*A*** 

30 iM^15 nmtfjm&Kir, ^aMtfe&iMfcT (*PSU±*P#, ^E.H 2 ^- 
£T*t-f Pa#U£(#l*b RHE Mj 0V), ^E.$^iL 0» -J?-^ T *fc -f W ( #1 
*j-RHE#1.2V) > 4L4t^^^^, 
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-^T^f^fflE 20 (#-Jk® 3 ifp 5) i^gJ^22 (^JSL8 5) M 

&Kft^ft*#tkMtf&gM%W&&*-fr<*'± (PBI) . 

^ OV) , 0*ft&T!t J $-fft#L& (fttfME % 1. 2Y) , 

&) 4.4fc#*&Jttf> 150r#,i&&ji. 2 00"CA&*£5t#, 'ffci&A 

t'^S l8*»*b®E 2 0, ft mj^iftVL ft ft % 

15 SUL^Jk® 5a 5b, #xt^B>«^X^^.^r^ii^ri}CBa. 

£&n » ^^-^^fc>3ri(.^ MEA tti£&#'Mf %4fc^;£'fet 
^il^.f-^*i> & ^ t E. 18. ^E.^ — 

20 -^^«fc^iC + ^rii*'&«^.^^#J. #-=L&afc3-£.tf MEA i£ 

fete-*$4.-f-*hH B 20 #&*frE 22 ( #kJLB 5a ) . 4Mt£ 22 feEfrah^ 

4ML£*MJ||Mtfefet •&4.*^MLM«**m E 20 ^^Ht 

fc£**ML**MJM*A#*. ILZi*^.— Elf Atochem « 

Kynar®ib>g#&£.|sM*MJf. 

25 22 fl^jL^4>iL£4MUM1- &#E 22 

MEA ^ii^^^SS^^^^, >K1h®M%^ 

ti ^wmthmmt 10^12 fatiL6*>mtsi%&~4~% 

30 tf£l*4M*4Hfc(50±25%), < £&4*JL£*U*&di. 22 

MEA 2 «B«rjtiL^^#.^'W^i&ib4L^h, i£$|.4* T «94M*3 
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A. 

&m%L#j*r?r. jfc>h, ^^^^^^^^^^ 150T:.£>ffci&*.-J- 
ffi. 

jfc>h *»ffl5b//r^. i*^^-=r^^^l!t4r-«t^^S: io#» 12 

10 m 14 16. ^4., ^-^^^4., 14 16 ^-sr^ 

^ffl 5b4^+ ( &fc&m 14 jfp 16 9 tiMr^ifc ) . 

*t_ti££;&;5-iC.*, t'^E 18 *»*hEE 20 4^ 

MHS'J^t'^E 18 tfrtste. £*h®E 20 *-£"fiH*Tfll4fc*J 

15 «tJ.+ -«K 184.*t^4fc^, JJ«Jit#^f4M*&#*'m^. ^-f^^jgi 

**#-£**b*.i^$E 20 tftbteA-HLifctt. 

S?,^#^j^8^— #W4r MEA 2 # & &4fOL *ft . # J MEA 
^PHfe6^W*L8, *J^4fc^4H«itS., &&&£r#&4*}&M + 
20 ^i$^£#&^4&#i££*m^. 6 #»0f43t 8 ^ 1/3 & 

ifc**, 1/3 l/3<f)Mfc#J. VL&tfj 

, <f&A, "f^^Sfc ( DMAc ) i&JL&2,St (TFA) 

&4*>&>&*MtS»J — ^it^-f-Jtt^&ysr* (decal method) 
25 Jt, ik%-X&%Lv9frZst*4l%.# . PEM 

MEA 2. 

#7#J£"&te*^E 18 ?Mh©E 20^«,fe6^»8,^^#^ 
*^A*,4&6 8 d^t'^E 18. # — fc^*^*^^*^*^ 
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200380105414.0 tfc Bj 4? ^11/13^ 

i 

10 ;MM&*i£**fc. jlfc^h, ^ii^-^r^|fc^;#ig:>ft.#>bit^*.*L 6 ^ 8 
#t«^E 18 frft® E 20 -2Lft^&#>£. £Jli£35r&:#— . 

^^E^PIL-f 22 #|*», 22 ^ftiiMfc 

15 . i*. rMMfl *h W E 20 Jl, #-& J Vf-$r&®$rtfjg:m&. rf&JL, 

MEA (ffl 2) ##A«l±£JjfriMm$. *#A<tt*lfr«*^J3t 93^ — £ 
*fc A, ^/rii MEA jfp^L^T 4£#- MEA ISfc^ 8* ffij # -f- # . 
20 #A#^J|£A>£.&S;*aiMHf (RH 75/50, 2 00 kpa(g), T 

**: 95TC )i^#^.#^MEA^— 25 jim#J&*J## PEM ^ 1100 
EW ( Stff ) J& (3-*jk&.&1&#>1& Nafion 111 A# tj 

DuPont, IonPower, Inc. t^ftSf ) . i&#J& ( -&*Mt Nlll ) 

*MiriUMMMt.9!tt Nlll j&$fc#;MMt 

S&^^J&ffi 6, -5r>X^rii?, $L%$LjL MEA 24 45 'MtfBtA- 

#Ltim#.#^-a&- SMf&^MEA 24 ¥j & # T i£ H "f 

-&&MEA 24 t^#.a$Bfc4**a*£. 3ft 30 ^*UMT-*UMT 

30 38 40 30 MEA 24 B-^ltB-H^^ & 

/zt&tfmM- ( ^ 80 <bH ) , ft 30 ttf4f*U£&, 5S.4-Btf^^^#^ 
Sfc MEA 
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200380105414.0 & BJ} 45 ^12/13^ 



*>$L£rG ft 3f£L& to (OCV) ^*^-pafe (HO A 

,#&^0!#l ( £^) # OCV, ^U&&#<fr&.tfj4\-3L1&& t m&. *>%m 

OCV ^J*, OCV &*\&j]&Lfr-fft ( pressure differential 
dropped) , M'Z&.W -3. H,3pii, *P4ML#A. 6 -r>X 

5 80-90 ^BtHt, £a#&*m*^A7/*;f:4r*u *9iL, 

10 i£MBA 2. MEA 24 £fe&J&^4f *^J&i£^*t;fr)* 

48 *f. — £#.;$ri£/5fi£MEA 2 (-&t 6 8 # 

^4fc«l^t,^>L#t^. &2LW¥jtt4- MEA 

i&;&4^t.**l ( co - extensive ) ^E.ii#tijtit t , i& 
* (flexing) $L>h4£tfiftft. 
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3a 





3b 
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